INTRODUCTION
Lactarius section Panuoidei was described by Singer (1952) to accommodate Lactarius panuoides Singer from Trinidad. The outstanding characters of this section are the pleurotoid morphology of the small basidiomata, combined with poorly developed sphaerocytes, and a tendency to produce a subiculum of thick-walled hyphae (Singer 1984) . Following description of L. panuoides, two other species were described in section Panuoidei from the Brazilian Amazon, L. campinensis Singer and L. igapoensis Singer, as well as a fourth extratropical species, L. uyedae Singer from Japan (Singer 1984) . Singer (1952 Singer ( , 1984 For molecular analysis, ectomycorrhizal rootlets near both L. panuoides and L. campinensis were collected from underlying substrate along with adjacent basidiomata of each respective species (1-5 mm proximity). Additional rootlets were stored in FAA for morphological analysis. Ectomycorrhizae and fresh basidiome tissue were placed in 2X CTAB buffer for subsequent DNA extraction (Zolan and Pukkila 1986). Genomic DNA was extracted following a chloroform:isoamyl alcohol protocol (Zolan and Pukkila 1986) . Portions of the nuclear gene coding for the large ribosomal subunit RNA (nLSU rDNA) were amplified with either the primer pairs 5.8SR/LR7 or LROR/LR7 and sequenced with the primers LROR, LR3R, LR5 and LR16 (Vilgalys and Hester 1990, Hopple and Vilgalys 1999). Amplified PCR products were purified using Qia-quick DNA columns (Bio 101, LaJolla, California) or Ultra-free-MC filters (Millipore) and sequenced with dye terminator cycle sequencing chemistries using 370A or 373A automated DNA sequencers (Applied Biosystems, Foster City, California). Sequence chromatograms for forward and reverse sequences were compared, edited, compiled and aligned against the sequences of other taxa in the Russulaceae (TABLE I) (alignments are available upon request from the authors). Phylogenetic analyses were performed using PAUP* v.4.0b (Swofford 1998) . Regions with ambiguous alignment were removed from the analyses, all transformations were weighted equally, and gaps in alignment were either treated as missing data or excluded. Heuristic searches of an abbreviated Russulaceae dataset including several Russula and Lactarius species were conducted according to the method outlined by Olmstead and Palmer (1994 Mycotaxon 48:377. 1993. Pileus 2-7(-17) mm broad, applanate, conchate to flabelliform to dimidiate, white to cream (4A3 KW), aging tan, margin inrolled when young, smooth to finely pulvurulent under lens, finely sulcate over distal 2/3 due to underlying lamellae, context very thin, white. Odor none; taste strongly acrid when fresh. Lamellae concolorous with pileus, finely pulvurulent under lens, polydymous with 5-6 through-lamellae and 2-3 lamellulae, thick, distant, adnate to slightly decurrent, browning slightly upon pressure; latex ab- Commentary. Russula campinensis is recognized in the field by the small, white, usually dimidiate basidiomata that are non-lactescent and acrid-tasting when fresh. In Guyana, R. campinensis fruited most commonly on the trunks of large, living Dicymbe trees up to two meters high, in bark depressions that had accumulated organic debris. These organic deposits were invariably permeated with ectomycorrhizal rootlets and served as persistent sources of basidiomata, with repeated fruiting observed over an entire rainy season from the same deposits.
Although the type specimen for L. campinensiswas unavailable for examination (I. Araujo pers comm), the Guyana collections of R campinensis were consistent with the habit, macro-, and micro-morphological features reported for L. campinensis by Singer (1984) , including the distinguishing basidiospore and pileipellis features. Exceptions included: (i) the short, ventricose, multiseptate cheilocystidia noted by Singer in the type were inevident in the Guyana collections, and (ii) the lack of acrid taste in the type. The lack of acrid taste in Singer's material could be explained by the age of the basidiomata he collected. In the Guyana material, the sharp acrid taste was present only in the freshest basidiomata, and faded quickly with age.
Phylogenetic analysis indicated an affinity of R. campinensis for the genus Russula (FIG. 13) . In addition, true sulfovanillin-positive dermatocystidia such as those present in R. campinensis are very common in Russula, and absent from Lactarius except for the African subgenus Russulopsis Verbeken, considered closely related to Russula (Heilman-Clausen et al 1998). Additionally, latex was not observed and was not reported by Singer (1984) . This information provided the basis for the generic transfer.
The presence of hymenial cystidia arising as extensions of the sparse tramal conducting system (i.e., pseudocystidia sensu Singer 1986) in R campinensis was difficult to interpret. These structures were consistent with Singer's original description of the taxon in Lactarius, yet pseudocystidia are normally considered to be absent from Russula (Buyck 1991). Such discrepancies may be expected, however. As noted by Buyck and Horak (1999), an African species of Russulaceae recently described as a Lactarius was variable in the presence or absence of conducting hyphae and pseudocystidia, making it difficult to assign the taxon to either Russula or Lactarius based on these criteria. Russula campinensis appears to be a neotropical taxon which is morphologically intermediate between the traditionally-defined genera Russula and Lactarius, a fact not inconsistent with the ongoing decay of generic boundaries in the Russulaceae as tropical taxa are more fully explored (Buyck 1995 There was a relatively low overall level of divergence among the nLSU sequences. Bootstrap support values for branches were generally low, although several of the short branches were highly stable (FIG.  19) . The analysis indicated that the nLSU sequences obtained from the basidiomata and co-occurring ectomycorrhizae in both L. panuoides and R. campinensis, were, respectively, identical. The phylogenetic relationships among the pleurotoid taxa were less clear due to the low bootstrap support. Russula campinensis was positioned within a larger Russula lineage, with moderate bootstrap support for its inclusion in a clade also containing Russula adusta and R. romagnesii. Lactarius panuoides and L. uyedae appeared derived from a larger, monophyletic Lactarius lineage, although bootstrap support was lacking for their position within this lineage.
Lactarius appeared monophyletic within the Russulaceae. Russula appeared polyphyletic; while most species fell into one large clade, R. brevipes was positioned within the Lactarius clade.
DISCUSSION
Given the consistency with which species of Russula and Lactarius are considered to be ectomycorrhizal in other parts of the world, it was not surprising to find that basidiomata of L. panuoides and R. campinensis could be matched with co-occurring ectomycorrhizae using DNA sequence data. Additional circumstantial evidence supporting an ectomycorrhizal condition for these species was provided by transect data in which basidiomata of both L. panuoides and R. campinensis were found to be strictly spatially associated with D. corymbosa and D. altsonii (Henkel unpubl). Both D. corymbosa and D. altsonii heavily dominated areas of forest which were sharply juxtaposed with mixed rainforest containing no ectomycorrhizal trees and both species consistently exhibited ectomycorrhizal rootlets in the field. If saprotrophic, these fungi might be expected to have a wider local distribution, occurring in both mixed and Dicymbe stands, which was not the case.
In Japan, basidiomata of L. uyedae appeared restricted to forests dominated by mature Castanopsis and Fagus trees which are members of the Fagaceae, an angiosperm family considered to be obligately ectomycorrhizal. This relationship is suggestive of an dae also shares morphological and molecular similarities with the ectomycorrhizal L. panuoides which argued against great differences between the species in nutritional mode. Yet, for the collections reported here, careful excavations revealed no ectomycorrhizal roots in the vicinity of the basidiomata and putative ectomycorrhizal hosts, while present, were often some distance away. The pleurotoid habit is a rarity for members of the Russulaceae in temperate areas where most of the work on the family has been conducted; however, this habit appears to be more common in the tropics than previously believed, with new evidence from Guyana (here) and New Guinea (Buyck and Horak 1999). As Buyck (1995) pointed out, the taxonomic and systematic basis for studying the Russulaceae was ectomycorrhizal habit for the fungus. Lactarius uye-1129 established in the relatively depauperate flora of the Northern Hemisphere. A wider degree of morphological diversity exists for both Lactarius and Russula in the tropics, not only in basidiome shape, but in features such as spore-print coloration, pileipellis structure, cystidial elements, basidiospore ornamentation, and presence or absence of a veil. A fully integrated taxonomy for the Russulaceae must take into account the great deal of variation present in the tropics.
The phenotypic distinction between Russula and Lactarius, although fairly definitive in the Northern Hemisphere, also becomes less obvious in the tropics (Buyck 1995). Russula and Lactarius are currently distinguished primarily on differing degrees and combinations of two characters: Lactarius contains abundant latex and relatively few sphaerocytes, while Russula generally contains no latex and has abundant sphaerocytes (Singer 1986 ). In addition, Lactarius possesses secretion hyphae that end in pseudocystidia in the hymenium, whereas pseudocystidia of this type are not considered to be present in Russula 
